The intensely investigated field of metal-organic frameworks (MOF) offers materials with exceptional properties and remarkable structural versatility. 1 The possibility of tuning certain properties by isoreticular chemistry leads to a wide field of possible applications, for example in gas storage or separation, drug delivery, proton conductivity and catalysis. 1 The majority of MOFs are metal carboxylates; however, their stability towards moisture and temperature is often insufficient for applications under real life conditions. Due to the higher charge of phosphonate groups and the larger number of atoms involved in coordination to the metal ions, stronger metallinker bonding is observed, which results in more stable compounds. 2 The various coordination modes and protonation states accessible to the phosphonate group also lead to large structural variability. A challenge in the synthesis of porous metal phosphonates is their tendency to form dense layered structures, and thus, the number of open framework metal phosphonates is very limited (Table S2a-d †) . 2 Different strategies have been used to prevent formation of the dense layered structures. For example, the use of methylphosphonic acid, which is too short to bridge the layers, led to porous compounds (Table S2a †) . 3 Other strategies are the insertion of another functional group (Table  S2b †) , 4 which is coordinating to the metal, or using phosphonic acid monoester linkers, which could act like bidentate carboxylate-like groups (Table S2c †) . 5 A promising strategy is to disrupt the formation of a dense layered structure motif by adjustment of the geometry of the linker molecule (Table S2d †) . [6] [7] [8] [9] The corresponding triphosphonic acids that have been successfully employed are listed in Fig. 1 . 1,3,5-tris-(4-Phosphonophenyl)benzene (H 6 PPB) has already been shown to lead to five metal phosphonates with a 3D framework structure (Table S3 3 ) of the title compound were obtained. Singlecrystal X-ray diffraction (SC-XRD) data were recorded using a Nonius Kappa-CCD diffractometer at 173 K with monochromatic MoK α1 radiation. However, due to the small size of the single crystals and the insufficient data quality, only a structure model could be determined. Thus, a combination of force-field calculations and Rietveld refinement was used to confirm and complete this model. In the first step, the approximate model obtained from SC-XRD was optimised using the universal force field as implemented in Materials Studio. 13 The thus obtained model was subsequently refined by Rietveld methods using TOPAS. 14 Additional electron density was observed in the difference Fourier map which was attributed to the presence of a non-coordinating water molecule. From thermogravimetric data and sorption measurements, the presence of a second water molecule is suggested, but it could not be assigned to electron density in the difference Fourier map, possibly as a result of disorder. Due to the large unit cell, the carbon backbone of the linker molecules was refined as a rigid body. The final Rietveld plot (Fig. 2) , some relevant crystal data and the final figures of merit are provided in Table 1 (Fig. 3a) . These units are further connected via the phosphonate groups to form ribbons along the c-axis (Fig. 3b) . Each ribbon is connected to four adjacent inorganic building units via the linker molecules (Fig. 3c ) resulting in corrugated double layers of linker connected chains. Based on O⋯O distances (Table S6 †) , possible hydrogen bonding can be anticipated which connects the double layers via P-O-H⋯O-P and P-O⋯H 2 O⋯O-P hydrogen bonds (Fig. 4 and S8 †) . The connection of adjacent corrugated double layers results in the formation of one-dimensional channels of approximately 5 Å in diameter along the c-axis (Fig.  S9 †) as determined using the van der Waals radii of the atoms lining the pore walls. The Connolly surface (Fig. 5 ) generated for a probe molecule with the kinetic diameter of CO 2 (3.3 Å) indicates kinetically inaccessible intralayer cavities and accessible interlayer channels. In contrast to other porous metal phosphonates, the structure of CAU-25 is a remarkable example due to the presence of interlayer porosity. Thermogravimetric measurements (Fig. 6 and Table S7 †) showed a weight loss of 4% up to 100°C and of 5% from 100 to 430°C which is probably due to the loss of solvent Fig. 2 The Rietveld plot for the refinement of CAU-25. The black line is the experimental data, the red line is the fit and the blue line is the difference curve. Vertical bars mark the Bragg reflection positions. kPa). CAU-25 is not porous towards N 2 at 77 K (Fig. 7 , right) but towards CO 2 (0.4 mmol g −1 (1.8 wt%) at 100 kPa) (Fig. 7, left) and water (7.3 mmol g −1 (13.2 wt%), Fig. 7 , right) at 298 K, which is due to the dipole-dipole interactions of the latter two adsorptives with the framework and the higher measurement temperature that allows for higher framework flexibility and faster diffusion. The water vapour isotherm shows two steps. Initially, two water molecules per formula sum are adsorbed up to p/p 0 = 0.35, which corresponds to the two hydrogen bonded water molecules in between the double layers. At higher p/p 0 values, an uptake of three additional water molecules per formula sum is observed. In theory, the interlayer channels should be accessible for larger N 2 molecules. The reasons for this size selective porosity towards CO 2 is probably due to the higher temperature at which CO 2 sorption was measured. At lower temperatures, the mobility of gas molecules in narrow channels as in CAU-25 is often limited. 7 The thermal stability of CAU-25 was evaluated by comparison of the PXRD patterns of the assynthesized compound, the compound after activation and H 2 O sorption measurements and the simulated PXRD pattern (Fig. 
